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TRAINING SITUATION 
The objective at the Kewalo Basin Marine Mammal Laboratory 
is to determine whether dolphins are capable of learning a 
language and if they are able to prove their comprehension of this 
- language by correct behavior' t(o sentences containing actions, objects 
and modifiers. The relevance of this study is to determine if man 
is the only species able to use language; this characteristic of 
language is what has set man apart from other animals. 
Language acquisition is not species specific and past research has 
already proven success with the use of sign language (Peng, 1 9 7 8 )  . 
How far apart are we really from other animals? 
The Yerkes Primate Research Center in Georgia has taught a chimp 
named Lana to read symbols on a computer keyboard and type out her 
requests. Only grammatically correct sentences-that is, correct 
sequence of signs, are rewarded by the computer. Lana has learned 
not only to state her requests correctly but also to erase and correct 
ungrammatical sentences presented by the computer (Rumbaugh, Gill & 
Von Glaserfeld, 1 9 7 3 ) .  
The Lana Project has given inspiration to the present studies with 
computer-based language. ~ana's present aim is to develop a computer- 
based language training system for investigating the possibility that 
chimpanzees can acquire human type language (Rumbaugh, 1 9 7 7 ) .  
Their past accomplishments challenge previous conceptions of the 
linguistic limitations of subhuman species. The extent to which they 
can communicate with human beings via a shared language system gives 
some hope that the ability to communicate with animals will someday 
be a reality. 
The research is being conducted with two female bottle-nosed 
dolphins (Tursiops truncatus). This species of dolphin was chosen 
-
because of its ability to understand complex directions. These 
animals also possess a number of intellectual traits comparable with 
- those of primates. These traites'linclude a capacity to learn general 
rules for solving sets of related problems and a flexible modeling 
capability. This means the ability to initiate and learn quickly 
by nbservation . (Herman, 1979)  
They a l s o  have  a  w e l l  d e v e l o p e d  memory s y s t e m  and  have  a c q u i r e d  
t h e  a b i l i t y  t o  r e p r e s e n t  o r  s y m b o l i z e  one  t h i n g  by a n o t h e r ;  t h i s  i s  
r e f e r r e d  t o  a s  r e p r e s e n t a t i o n a l  a b i l i t y  (Herman, 1 9 7 9 ) .  Both  
d o l p h i n s  a r e  approximate l -y  f i v e  y e a r s  o f  a g e  and  w i l l  r e a c h  s e x u a l  
m a t u r i t y  between s i x  and t e n  y e a r s  o f . a g e .  T h e i r  names a r e  Akeakamai 
" 
f o r  " l d v e r  o f  wisdom" and  Phoen ix  f o r  " r e b i r t h . "  They were c o l l e c t e d  
from t h e  w i l d  i n  t h e  Gul f  o f  Mexico a t  a p p r o x i m a t e l y  t w o  y e a r s  o f  age .  
The r e s e a r c h  s o  f a r  h a s  s t r e s s e d  l a n g u a g e  comprehens ion  r a t h e r  
t h a n  l a n g u a g e  p r o d u c t i o n .  Two t y p e s  o f  " l a n g u a g e s "  a r e  u s e d .  
The f i r s t  i s  an  a c o u s t i c  l a n g u a g e  which u s e s  computer  g e n e r a t e d  
sounds  v i a  an  unde rwa te r  hydrophone  f o r  l i s t e n i n g  t o  t h e  d o l p h i n s  
r e s p o n s e s  and an  unde rwa te r  s p e a k e r  so t h a t  t h e  i n s t r u c t i o n  may b e  
c a r r i e d  o u t  ( H i l l ,  1980)  . 
The s e c o n d l a n g u a g e  i s  a  v i s u a l  l a n g u a g e  which  u s e s  g e s t u r e s  o f  t h e  
arms and hands .  The l a n g u a g e  t r a i n i n g  h a s  been  i n  p r o g r e s s  a p p r o x i m a t e l y  
twen ty  months  w i t h  e q u a l  s u c c e s s  w i t h  b o t h  l a n g u a g e  t y p e s  ( P r a f i t ,  1 9 8 0 ) .  
S i n c e  I have  been  working  w i t h  t h e  d o l p h i n s ,  t h e i r  v o c a b u l a r i e s  
have  i n c r e a s e d  by s e v e n  words e a c h ,  b r i n g i n g  t h e  t o t a l  t o  twen ty - seven  
words f o r  e a c h  d o l p h i n .  Of t h e  new s e v e n  w o r d s ,  a d j e c t i v e s  s u c h  a s  
r i g h t ,  l e f t ,  s u r f a c e  and bo t tom have  been  i n t r o d u c e d  t o  a  v o c a b u l a r y  
e x c l u s i v e l y  o f  nouns  and v e r b s .  
Akeakamai p a r t i c i p a t e s  i n  g e s t u r a l  a s  w e l l  a s  mimicry t r a i n i n g .  
T h i s  mimicry t r a i n i n g  i s  t o  p r e p a r e  h e r  f o r  l a n g u a g e  p r o d u c t i o n .  
She  h a s  l e a r n e d  to  m i m i c  t h e  a c o u s t i c a l  r e p r e s e n t a t i o n s ,  or s o u n d s ,  
f o r  v a r i o u s  o b j e c t s  which a r e  n o r m a l l y  u sed  f o r  t r a i n i n g .  T h i s  
t r a i n i n g  began by showing h e r  t h e  o b j e c t  and  a t  t h e  same t i m e  
naming t h e  o b j e c t - v i a  t h e  compu te r - speake r  sys t em.  S h e  r e s p o n d e d  
q u i c k l y  and a c c u r a t e l y  t o  t h i s  t y p e  o f  t r a i n i n g .  W i t h i n  a  few months  
s h e  was w h i s t l i n g  t h e  name o f  t h e  o b j e c t  upon command, n o  c u e  or 
computer  sound was g i v e n .  H e r  i n t e r e s t  i n  t h i s  t y p e  o f  t r a i n i n g  c o u l d  
b e  d u e  t o  t h e  added  a t t e n t i o n  s h e  r e c e i v e s  by h a v i n g  h e r  s p e c i a l  p l a c e  
i n  t h e  t a n k  and b o t h  s p e a k e r  and hydrophone  n e a r  h e r .  
P h o e n i x  is t r a i n e d  a c o u s t i c a l l y  v i a  c o m p u t e r  g e n e r a t e d  s o u n d s .  
The  h e a d  t r a i n e r  o p e r a t e s  a  k e y b o a r d  s i m i l a r  t o  t h a t  o f  a t y p e w r i t e r .  
Each  k e y  r e p r e s e n t s  a  word or s o u n d  t h a t  t h e  d d p h i n a s s o c i a t e s  w i t h  
a n  a c t i o n ,  o b j e c t  or m o d i f i e r .  T h e  k e y b o a r d  i s  c o n n e c t e d  t o  t h e  
c o m p u t e r  room w h i c h  r e c e i v e s  t h e  s o u n d s  f r o m  t h e  o p e r a t o r .  T h u s ,  
t h e  k e y b o a r d  o p e r a t o r  c a n  i n s t r u c t  t h e  d o l p h i n  v i a  a s e r i e s  o f  
w o r d s  or s o u n d s .  F o r  P h o e n i x ,  o b j e c t s  a r e  p l a c e d  i n t o  t h e  t a n k  a n d  
a c o m p u t e r  s e n t e n c e ,  g i v e n  by t h e  k e y b o a r d  o p e r a t o r ,  i s  d i r e c t e d  
t o  h e r .  Upon a  c o r r e c t  r e s p o n s e  a f i s h  i s  g i v e n  a l o n g  w i t h  s o c i a l  
r e i n f o r c e m e n t  s u c h  a s  t o u c h i n g  a n d  t a l k i n g  a l o u d  as  h e r  r e w a r d .  
Each  d o l p h i n  is  a s s i g n e d  a  name f r o m  t h e  c o m p u t e r  w h i c h  g r e a t l y  
r e s e m b l e s  h e r  s i g n a t u r e  w h i s t l e .  T h i s  s i g n a t u r e  w h i s t l e  s o u n d s  
l i k e  o u r  d e f i n i t i o n  o f  a  h i g h  p i t c h e d  w h i s t l e ,  s i m i l a r  t o  t h e  
d i f f e r e n t  f r e q u e n c i e s  o n e  may i n a d v e r t a n t l y  p i c k  u p  w h i l e  c h a n g i n g  
a  r a d i o  s t a t i o n .  They r e s p o n d  t o  t h e i r  names by  p l a c i n g  t h e i r  h e a d s  
o n  t h e i r  r e s p e c t i v e  p a d d l e s .  T h e s e  p a d d l e s  h a n g  o v e r  t h e  t a n k  w a l l  
i n s i d e  o f  t h e  w a t e r .  The  d o l p h i n s  h a v e  b e e n  t r a i n e d  t o  u s e  t h e s e  
a s  t h e i r  s e p a r a t e  t r a i n i n g  s t s t i o n s ,  h e r e  t h e y  a w a i t  f u r t h e r  i n s t r u c t i o n .  
A t y p i c a l  t r a i n i n g  s e s s i o n  b e g i n s  w i t h  t h e  h e a d  t r a i n e r  s e t t i n g  
up t h e  k e y b o a r d  i n  a t o w e r  o v e r l o s k i n g  t h e  d o l p h i n  t a n k .  The  
d o l p h i n ' s  p l a s t i c  p a d d l e s  a r e  p l a c e d  a l o n g s i d e  t h e  t a n k  w a l l ,  
e x t e n d i n g  i n t o  t h e  w a t e r .  The  o b j e c t s  w h i c h  a r e  u s e d  a s  n o u n s  a re  
p l a c e d  a c c o r d i n g l y  n e x t  t o  t h e  t r a i n e r ,  t h e  r e w a r d  s y s t e m  o f  f i s h  
i s  p l a c e d  i n  v i e w  o f  t h e  d o l p h i n  a n d  t h e  s e s s i o n  i s  r e a d y  t o  b e g i n .  
I 
Two a n d  t h r e e  word s e n t e n c e s  c o n t i n u e  t o  b e  t h e  core o f  t h e  
t r a i n i n g .  T h i s  means  s e n t e n c e s  s u c h  a s  n o u n - v e r b  ( o b j e c t - a c t i o n )  
o r  noun-verb-noun ( o b j e c t - a c t i o n - i n d i r e c t  o b j e c t )  a r e  u s e d .  
An e x a m p l e  of t h e  f o r m e r  would  b e  b a l l - p e c  t o u c h ,  t h i s  means  t o  
f i n d  t h e  b a l l  among t h e  o t h e r  objects  ( n o u n s )  i n  t h e  t a n k  a n d  t o u c h  
i t  w i t h  h e r  p e c t o r a l  f i n .  The  l a t t e r  w o u l d  b e  d e m o n s t r a t e d  b y  
h o o p - f e t c h - p e r s o n .  T h i s  i n d i c a t e s  t o  f i n d  t h e  hoop i n  t h e  t a n k  a n d  
b r i n g  i t  t o  t h e  t r a i n e r .  P h o e n i x  is  i n s t r u c t e d  i n  t h r e e  word s e n t e n c e s  
w h i l e  Akeakamai  r e s p o n d s  t o  t w o  word s e n t e n c e s .  
T h r e e  word s e n t e n c e s  a r e  v a l u a b l e  t r a i n i n g  tools  b e c a u s e  o f  t h e  
s y n t a x  (word o r d e r )  c a p a b i l i t i e s  o f  t h e  d o l p h i n s .  To i l l u s t r a t e  
t h e  i m p o r t a n c e  o f  s y n t a x ,  p i p e  f e t c h  b a l l  is  a  v e r y  d i f f e r e n t  
s e n t e n c e  i n  meaning t h a n  b a l l  f e t c h  p i p e .  S y n t a x  i s  a n  i m p o r t a n t  
p a r t  o f  human l a n g u a g e  and  may h e l p  u s  t o  d e m o n s t r a t e  t h i s  t r a i n i n g  
c a p a b i l i t y  i n  d o l p h i n s .  
O f  t h e  new words i n t r o d u c e d ,  Phoen ix  was t r a i n e d  t o  u n d e r s t a n d  
h e r  new m o d i f i e r s :  s u r f a c e  and bo t tom.  Two i d e n t i c a l  o b j e c t s  a r e  
p l a c e d  i n  t h e  t a n k ,  one  s i n k s  t o  t h e  bo t tom and t h e  o t h e r  s t a y s  
a f l o a t .  The s e n t e n c e  is g i v e n  v i a  t h e  keyboard  o p e r a t o r :  Phoenix-  
s u r f a c e - b a l l - p e c  t o u c h .  Up t o  t h r e e  p a i r s  o f  o b j e c t s  a r e  p l a c e d  
i n  t h e  t a n k  a t  a  t i m e  and s h e  c o m p l e t e s  t h e s e  s e n t e n c e s  w i t h  n i n e t y  
p e r c e n t  a c c u r a c y .  
Akeakamai ' s  ncw words c o n s i s t  o f  r i g h t  and l e f t .  Two i d e n t i c a l  
o b j e c t s  a r e  p l a c e d  a  few f e e t  away on e i t h e r  s i d e  o f  h e r .  The 
hand s i g n a l s  a r e  g i v e n  v i a  a  b l i n d f o l d e d  t r a i n e r  i n  o r d e r  n o t  t o  
c u e  h e r .  The s e n t e n c e  i s  g i v e n :  r i g h t - b a l l - t a i l  t o u c h .  Akeakamai ' s  
s u c c e s s  r a t e  i s  e i g h t y - f i v e  p e r c e n t .  
I became i n v o l v e d  i n  t h i s  p r o j e c t  a f t e r  t a l k i n g  w i t h  t h e  
Mar ine  O p t i o n  C o o r d i n a t o r  r e g a r d i n g  my i n t e r e s t s  a b o u t  m a r i n e  
mammals. I was in formed a t  t h e  t i m e  t h a t  a  l e c t u r e  was t o  b e  
p r e s e n t e d  t h a t  e v e n i n g  on t h e  U n i v e r s i t y  o f  Hawaii  campus. The  
o r a l  p r e s e n t a t i o n  was November 1 9 7 9 .  T h i s  l e c t u r e  i n fo rmed  t h e  
community o f  t h e  r e s e a r c h  t h a t  h a s  been  c o n d u c t e d  o v e r  t h e  p a s t  
t h r e e  y e a r s  on t h e  "Comprehension o f  a n  imposed l a n g u a g e  by b o t t l e -  
nosed  d o l p h i n s . "  Upon h e a r i n g  t h i s  p r e s e n t a t i o n  I f e l t  t h a t  t h i s  
was a n  e x c e l l e n t  o p p o r t u n i t y  t o  p u r s u e  my i n t e r e s t s  r e g a r d i n g  m a r i n e  
mammals. I o b t a i n e d  more i n f o r m a t i o n  r e g a r d i n g  t h e i r  p r o j e c t  and  
upon a c c e p t a n c e  t o  t h e  Mar ine  O p t i o n  Program I began  work ing  w i t h  
t h e i r  p r o j e c t  a s  a t r a i n e r .  I f e e l  I have  g a i n e d  from t h i s  e x p e r i e n c e  
a  b e t t e r  u n d e r s t a n d i n g  o f  t h e  r e l a t i o n s h i p  be tween  man and  m a r i n e  mammals, 
e s p e c i a l l y  t h e  communicat ion be tween  s p e c i e s .  
J O B  DESCRIPTION 
Working w i t h  t h e  d o l p h i n s  on a  one- to-one  b a s i s  was my 
main d u t y  a s  a  t r a i n e r .  Here I was a b l e  t o  l e a r n  t h e  " imposed 
l a n g u a g e "  o f  hand s i g n a l s  which  t h e  d o l p h i n s  acknowledge .  T h e  
s k i l l s  I a c q u i r e d  a s  a  t r a i n e r  i n c l u d e d  f i r s t  l e a r n i n g  t h e  l a n g u a g e  
and more i m p o r t a n t l y ,  w a t c h i n g  t h e  d o l p h i n s '  b e h a v i o r .  The f i r s t  
month I s p e n t  a b o u t  e i g h t y  p e r  c e n t  o f  my t i m e  t r a i n i n g ,  t h e  re- 
mainder  o f  my time was d i s p e r s e d  w i t h  r e c o r d i n g  t h e  s e s s i o n s  d a t a  
and e n t e r i n g  t h e  i n f o r m a t i o n  i n t o  t h e  d o l p h i n ' s  l o g s .  T h i s  w a s  
an i m p o r t a n t  d u t y  o f  t h e  t r a i n e r  so t h a t  a n  a c c u r a t e  d e s c r i p t i o n  
o f  t h e  s e s s i o n  c o u l d  b e  logged  i n  t h e i r  r e s p e c t i v e  d a t a  books .  
The d a t a  books  or l o g s ,  a r e  u sed  t o  r e c o r d  t h e  d o l p h i n s '  p e r f o r m a n c e  
d u r i n g  t h e  s e s s i o n .  The i n f o r m a t i o n  i n c l u d e d  t h e  t r a i n i n g  method 
u s e d , ' w h o  was keyboard  o p e r a t o r ,  r c c o r d e r  and  t r a i n e r .  T h i s  i n f o r -  
ma t ion  i n  a d d i t i o n  t o  t h e  number o f  s u c c e s s  and  e r r o r s  d u r i n g  t h e  
t r a i n i n g  p e r i o d  i s  o r g a n i z e d  by c o n s t r u c t i n g  a  d a t a  t a b l e  showing 
p e r  c e n t  o f  e r r o r s .  I a l s o  worked a s  r e c o r d e r  and l e a r n e d  t h e  
t e c h n i q u e s  o f  t h e  keyboard  o p e r a t o r .  The r e c o r d e r ' s  j o b  i s  t o  wr i t e  
down t h e  d o l p h i n ' s  s u c c e s s e s  and  e r rors  d u r i n g  t h e  t r i a l s .  The 
keyboard  o p e r a t o r  e s s e n t i a l l y  r u n s  t h e  s e s s i o n  and  i n s t r u c t s  t h e  
d o l p h i n s  v i a  computer  g e n e r a t e d  s o u n d s .  T h i s  p o s i t i o n  a l s o  i n c l u d e s  
o b s e r v i n g  t h e i r  b e h a v i o r  and  r e s p o n d i n g  a c c o r d i n g l y  i n  r e g a r d s  t o  
what  t h e  n e x t  t r a i n i n g  t r i a l  qhou ld  c o n s i s t  o f ,  t h u s  d e c i d i n g  w h e t h e r  
t r i a l s  o f  i n c r e a s i n g  d i f f i c u l t y  s h o u l d  b e  p u r s u e d .  A f t e r  my f i r s t  
month a s  a  t r a i n e r  up t o  n i n e t y - f i v e  p e r c e n t  o f  my time was s p e n t  
a s  keyboard  o p e r a t o r .  
We a r e  p r e s e n t l y  u s i n g  a  compu te r  t o  l o g  i n  t h e  d a t e .  L e a r n i n g  
t o  u s e  t h e  computer  i n  p l a c e  o f  making o u r  own c o n f u s i o n  m a t r i c e s ,  
which i d m t i f y  prohlem a r e a s ,  h a s  g i v e n  m e  a  b r o a d e r  u n d e r s t a n d i n g  
o f  the i m p o r t a n c e  o f  t h e  a c c u m u l a t e d  d a t a .  The f u n c t i o n s  and  a c c u r a c y  
a r e  g r e a t e r  and  f a s t e r  t h a n  c o u l d  b e  a c h i e v e d  by hand t a l l y i n g  t h e  
i n f o r m a t i o n  f o r  g r a p h s .  
A s  a  t r a i n e r  t h e  s u p e r v i s i o n  was a l m o s t  c o n s t a n t  s i n c e  I 
worked under  t h e  d i r e c t i o n  o f  t h e  keyboard  o p e r a t o r .  Whi l e  o p e r a t i n g  
t h e  k e y b o a r d ,  s u p e r v i s i o n  d ropped  d r a m a t i c a l l y .  D i s c u s s i o n s  w i t h  
p r o j e c t  l e a d e r s  b e f o r e  and  a f t e r  t h e  t r a i n i n g  s e s s i o n s  were h e l p f u l .  
T h i s  a i d e d  i n  my deve lopment  a t  t h e  keyboard .  Once I s t a r t e d  
o p e r a t i n g  t h e  computer  I was e s s e n t i a l l y  on my own u n l e s s  s p e c i f i c  
p rob lems  a r o s e .  
I f e e l  t h e  e x p e r i e n c e  I a c q u i r e d  w h i l e  work ing  a t  Kewalo B a s i n ,  
and knowledge from c o u r s e s  a t  t h e  U n i v e r s i t y  o f  Hawai i  have  g i v e n  
m e  a  b e t t e r  i n s i g h t  a s  t o  what  r e s e a r c h  is a l l  a b o u t .  I f e e l  c o n f i d e n t  
i n  c h o o s i n g  a  r e s e a r c h  p r o j e c t  which  would b e  i m p o r t a n t  enough t o  
merit  s t u d y i n g  and i n  g o i n g  t h r o u g h  t h e  n e c e s s a r y  s t e p s  t o  g e t  t h e  
r i g h t  p e o p l e  t o g e t h e r  and s u b m i t  a  p r o p o s a l  f o r  f u n d i n g .  I a n t i c i p a t e  
c o n t i n u i n g  w i t h  r e s e a r c h  i n  my p o s t - g r a d u a t e  w o r k  and  f e e l  t h i s  
e x p e r i e n c e  w i l l  b e  h e l p f u l  t o w a r d s  my f u t u r e  s t u d i e s .  
EVALUATION 
My o b j e c t i v e s  upon e n t e r i n g  t h i s  p r o j e c t  were t o  l e a r n  more 
a b o u t  t h e  r e l a t i o n s h i p  be tween  s p e c i e s  and  t h e  s c i e n t i f i c  s t r a t e g y  
used  t o  t r a i n  and  e v a l u a t e  r e s u l t s .  
The c o n t i n u a t i o n  o f  t h i s  p r o j e c t  depends  upon t h e  r e n e w a l  o f  
f u n d s  f rom t h e  N a t i o n a l  S c i e n c e  F o u n d a t i o n .  We a r e  a l l  v e r y  o p t i m i s t i c  
r e g a r d i n g  t h e  f u t u r e  g o a l s  of t h i s  p r o j e c t .  
I am a l s o  v e r y  g r a t e f u l  t o  t h e  Mar ine  O p t i o n  Program whose 
combined e f f o r t s  w i t h  t h e  S e a  G r a n t  o f f i c e  a t  t h e  U n i v e r i s t y  o f  
Hawaii  a t  Manoa e n a b l e d  m e  t o  e x p e r i e n c e  t h i s  o p p o r t u n i t y  t h r o u g h  
a  s t i p e n d  I r e c e i v e d  d u r i n g  t h e  S p r i n g  1980 semester. 
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